[Shear stress and platelet-derived microparticles].
One of the responses of activated platelets to certain stimuli is the shedding of microparticles. Many studies have attempted to characterize the role of microparticles under various clinical situations or experimental conditions. Pathological levels of fluid shear stress may occur in diseased small arteries and arterioles partially obstructed by atherosclerosis or vasospasm and such shear stress may induce the activation and aggregation of circulating platelets. We investigated whether high shear stress could cause both platelet aggregation and shedding of microparticles from the platelet plasma membrane. A cone-plate viscometer was used to apply shear stress and microparticle formation was measured by flow cytometry. It was found that microparticle formation increased as the duration of shear stress increased. Both microparticles and remnant platelets showed procoagulant activity on their surfaces. Investigation of the mechanisms involved in shear-dependent microparticle generation showed that binding of von Willebrand factor to platelet glycoprotein Ib, influx of extracellular calcium, and activation of platelet calpain were required to generate microparticles under high shear stress conditions. Activation of protein kinase C promoted shear-dependent microparticle formation. These findings suggest that local generation of microparticles in atherosclerotic arteries, the site at which pathological levels of shear stress could occur, contributes to arterial thrombosis by providing and expanding a catalytic surface for the coagulation cascade.